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Nota on Supporting Jocuments.

The materials in Sections II-VY are extracted from a renort prepared
by Putnam, Hayes, and Bartlett under a contract with the Pesticides
and Toxic Substances Enforcement Division. They discuss the
methodology used in developing the statistical and analytical
foundation for directing the 1nspection and awareness.efforts in

- ‘the PC3 enforcement strategy.

The final strategy reflects the f'!ndings of the contractor study,
- with adjustments made to reflect the practical experience already
. gained by the Agency in implementing a PC3 enforcement program.

The materials are offered here only to demonstrate the theoretical
foundation of the strategqy. Some of the report's conclusions

- ‘have been rejected in the final strategy, and some matters

~ addressed in the stratagy were outs1de the scope of the contractor
study.



T ATTocation of Inspection Resources

:InSpections‘of target groups have been schedﬁled~based on both the
estimated quantities of PCBs coming up for a disposal decision and
the effectiveness of inspection activities,in :hat:target group.

Inspections were allacated to tafget,groups in such a way as to
maximize the total pounds of PCBs that receive proper disposal.

‘The method for determining the optimal inspection allocation is complex
and is explaxned in detail in the supporting documents. The inspection

~allocation is shown below in percantage of total inspections for a

- given year on a national basis. The number of actual inspections will
- be determined through the annual budgeting process. Because the

- geographic distribution of facilities in the industry categories
vartes, a further refinement of the percantages may be needed on a

Region-by-Region basis. This refinement will also take placa during -

the budget process.. ‘ :

 Table Il-1

Allocated Inspections by Sector or Industry
) (prr year, shown in percentage of total number of inspections)

- . Percentaée of
Sector/Industry L _ Inspections

Ra11r0adSeecesesceresccesncscccsacoacsscnacss 20 %
Complaints, Crises, Special Situations.ee... 16 %
‘Meta]s.....O...........0"...00...‘..0...... . 14 "
Chem'lca]s..................-..,...A.......... 13 *
Utf'Ht'ieS.....o............-..........:.A..,... 12 %

’ FOOdand Feed..’.._’...........0...........-.. 10
Paper and Lumbef.cececesecccsccessccscescses 10
- Commercial BuildingSeceecececececcccsccscaee 8
Stone, Clay, and GlaSSesceceaceccsssoscvacas 5
Texti]es.&...;.......‘.....‘...0—.0....00.... 5
3
1

M1n1‘ng.‘.......;.....‘..0‘..'......._.0...!...,

SR JR YR QR PR P2

Autombi]e......................l.‘...'.....» A- .

Approximately 16 percent of the inspection resources has been resarved
for response to complaints, crises, and special situations. If there
is an unexpectad higher or lower number of such situations, the
percantages may be adjusted evenly across catecories.

In addition, tﬁe inspections in each category should be per‘ormed

at facilities owned by companies of varying sizes. When passible,
approximately 50 percent of the inspections should be performed at
facilities owned by companies in the top 20 in size; 2§ percent in 4
the next 30 in size; and 25 percent in the remaining ccmpanies. The

- fallowing table shows astimatas of the numpbers of facilities nat1cna11y,
‘ rranged by size of company.



Estimated Number of Facilities
Arranged by Size of Company

Sector/Industry
UTILITIES S -
Top 4 Companies 360
Next 4 Companies 216
Next 12 Companies = - 446
Next 30 Companies 571
Remaining Campanies = 943
TOTAL 2,538
"AUTOMOBILE . !
Top & Companies 58
Next 4 Ccmpanies 11
Remaining Companies 163 .
o TOTAL 232 .
CHEMICALS - i
Top 4 Companies ‘ - 495
‘Next 4 Companies 258
Next 12 Companies 311
Next 30 Companies 466
Remaining Companies 1,401
‘ TOTAL 7,383
FOQD o :
- Top 4 Companies - . 787
Next 4 Companies 393
~Next 12 Companies 548
Next 30 Cempanies 7859
Remaining Companies 11,562
‘ : TOTAL 714,049
METALS
Top 4. Companies - 398
"Next 4 Companies 137
Next ‘12 Companies 277
Next 30 Ccmpanies 327
Remaining Companies 2,201
: TOTAL T340
MINING ,
Top 4 Companies 1,620
Next 4 Companies , 660
Next 12 Ccmpanies 720
Next 30 Ccmpanies - 3,000
Remaining Companies : .-
TOTAL . 3,000

 Facilities

Settoé/Industry~

" PAPER AND LUMBER

Top 4 Companies 452
Next 4 Companies - . 316
Next 12 Companies 509
Next 30 Companies . 588
Remaining Companies 9,436
: TOTAL 11,301
STONE, CLAY, AND GLASS
Top 4 Companies 366
Next 4 Companies 189
‘Next 12 Companies : 237
Next 30 Companies . 316
‘Remaining Companies 1,404
TOTAL 7,492
TEXTILES . ,
Top 4 Companies 236
Next 4 Companies - 149
Next 12 Companies - 249
Next 30 Companies 419
Remaining Companies 2,054

TOTAL 3,707

Facilities



Inspection Scheduling

The neuytral administrative inspection scheme identifies the individual
sectors to be 1nspected, and targets a proportion of inspections in

each sector td companies of varying sizes. Although facilities selected
for routine inspection should be part of a targeted segment, the Regions
‘may apply other neutral criteria, such as geographic considerations,

- before making the random selections.

From time to.time, a special, more intensive inspection effort may
needed in a target or non-target group, such as in response to ’
new information regarding potentially widespread contamination from
a particular source. In such cases, PTSED wil provide sufficient
information to the Regions about the target group and any special
instructions required so that the special inspection program can be
1mp1emented. : ,

The Agency also receives numerous tips and complaints regarding
possible PCB violations. The priaority given to responding to

' these situations is to be based on the severity of the eavironmental
hazard posed by the condition, to the extent that it can be determined
without on-site 1nvestfgat10n. In some cases, an immediates inspection
will be indicated. The response ta less severe problems may range

from contacting the facility by telephone or correspondence to scheduling

~of a ccmpliance monitoring 1nspection as part of the Region's routine
inspection plan. : . .

When required, the percentages of resources aITocated may be adjusted
avenly across the target groups to meet unanticipated increases or
decreases in the number of inspections needed for special situaticns.

-4-
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The matebials on the following pages are ektractéd from:

* TSCA/PCB ENFORCEMENT STRATEGY

——

‘' Prepared by

Putnam, Hayes and Bartlett, Inc.
- Boston, Massachusetts
December, 1979

Under a contract with
Pesticides and Toxic Substances Enforcement Division

. Office of Enforcement
U.S. Environmental Protection Agency -

. ‘



Tt T e ey

.
s Saa T

.11 Develooment of Target Groups - ‘ .

-The majority of the PCB's currexitly - in service are
conta:.ned in transformers and large capac;tors installed between
the yeazs 1945 and 1975.1 while small quantities of PCB's are m

serv'lce in other uses, the disposal of -these PCB's is not r:egu-
lated due to their small quantities and/or low concentrations.

' The enforcement -stratégx must, therefore,” concentrate on the
- proper disposal of PCB‘S_ in'transfotmers and large capécitor's,z'

Sy
In orde: to develop an enforcement strategy that insures

- the p:cper disposal of PC3's contazned in transformers and capac:.-

tors, EPA must know where the transformers and capac:.tox:s are

“located and when PCB's contained im the ec_ru:.pment will require a

disposal decision. Since EPA does’ not have detailed information

in these areas, it was necessary to estimate where this equipment -

is likely to be located and when it will be removed from service.

'PHB has developed such projections' for 47 target groups.

.

For the purposes of this analysis, a° target .group is

“defined as a subsegment of industrial firms, utilities, railrzoads

ar «comm'ercial' buildings. Exnibit II-1 -illustrates the target

 groups used by PEB. 'As shown. ia Exhibit II-1, each industry in

ke industrial sector and the utility sector . is divided into Zive
target groups Sased on size of firm. The commercial and railroad .
sectors are eachi treated as a single target group.

--After 1975, Monsanto, the primary manufacturer’ of 7C3's, ceased
production of *tia Jese co'nnounds., :

25mall capacit tsrs may be dispesed of as munici ipal solid waste and
hence, are nc considered in the enforcement strategy. - All
further refe:ence to capacitors in this report refers to large

bigh and low voltage capacitors. - .
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The remainder of this chapter presents:

° 'PHB estimates of the number of 'PCB  trans-
+ +  formers and capacitors by target group in
-service in 1979, ) '

. & . PHB estimates of the pounds of ECB's re=-
- quiring disposal’ decisions each year by
‘ sector, and : o
& the methodology used by PHB to de"z.ve these
- estimates, =

 TRANSFORMERS AND CAPACITORS . ,
~ BY TARGET GROUP L

o For each target group, -the number of PC3 "t;ansf“oi::ﬁers
and capacitors. in service in 1979 is presentad in Exhibits II-2

~and II-3, respectively. As can be seen in these e;:hibits, 31
percent of all PC3 transformers and 45 percent of ‘all capacitars

in service io. 1973 are owned by utilities. Other majcr users of

PC3 equipment include the entire industrial sector and comme:’cial

buildings. Within the industrial sector,. tae majoriby of PCB .

-equipment is owneé by the metals, chemlcals,‘ and paper and lunber
industrles. o SN - ‘

For scme ,indust:ie’s"',' the ownership of BCB ecuzpment is

| h‘ighly‘ concentrated. For example, it is estimated that 93 percent

of all of the PC3 transformers and capacitors in the autcmobile
industry are owned by the four largest f£irms in the industry.
However, for some industries, such as food, a auch smaller portion

of the industzy's ECBV‘equignentA is concentratad in the four
.largest firms. | ' " ‘

Since EPA's enforcement strategy must impact: decisions
made at the plant level, it is also useful ta groject the number
of transformers and capacitors cer plant in each target group.
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These estimates are ‘present‘ed‘in. .Exhibits II-4 and II-5. As is

'illx._xstrated in these fig.ures, the number of transformers per plant
‘ :anges from 0.1 to 39.9 for the different t.arget,groups.l The

number of capecitors per plant ranges from 1.6 to 673.S5S.

REQUIRED DISFOSAL
DEEISIONS .BY ‘xzzm

Bxh:.blt II-6 presents estmates of the m:mber "of . pounds '

of PCB s requiring dlscosal decisions each year for each sector.

These ptojectzons were developed to determ:.ne 1f " significant

- differences in timing e:uste_d among sectors which might allow

enforcement activities to be concentrated in cer=ain areas at
specific times. , With the exception of railroads, however, signifi- -
cant.qﬁentit‘ies' of PC3's are coming up for disposal decisions each
year for the next two decades. Thus, enforcement actzv:.t:.es must '

\beg:.n mmedlately and must cont:.nue over the long term.

\ ‘ The PCB regulat‘ions essentially .ptohibit the use of
PCB's in railroads afzer 1 January 1982. as illustrated in
Exhibit II-6, 3.6 million pounds of ECB's will be removed from-
service over‘ the 1379 =] 1981 pericd. It is, therefore, necessary

‘to. quickly - implement. enforcement activities in the railrocad

sector. .Resources so¢ allocated, however, will he available‘, for

other usas after 1981.

The pounds of PCB's reguiring dispcsal decisions in
utilities and commercial bdildinos ‘zises steadily from 1979 to a
peak of '8 milliocn pounds inm 1992 and 6.3 millien counds in 1990,
respectively. 'This suggests tkat the EZA should flan a long term

enforcement pregram for the utility and ccmmercial sectors.

las discussed below, the railrocad and commercial building secktors

' present: unique enforcement problems. for this reasan, these
. sectors are excluded £f£rca this plant-specific ana.js 2S. g



-

HBowever, ' there are still significant amounts of PCB's being

released prior to the peak, and hence, the start of the enforce-

ment program should not be delayed.

'rhe industrial sectox: poses the most immediate threat of

. improper disposal of PCB' s. It is, therefore, crucial to promptly

implement the enforcement strategy for the ix;‘dust:ial’ target
groups. a L '

.

[
o ca——

METHODCLOGY FOR DERIVING
ESTIMATES BY TARGET GROUPS

There cur.rently exist no records of PCB transformer and
capac:.tor: installations by ta:get g:oup. "It was thereisre necas-

sary to estimate for each target group the number of transformers

and capacitors installed each year, the number of transformers and
capacitors which were still in service at the end of 1979 and,

finally, when each of these- transformers and cacac:.eors would be

removed from service. The methecdology for doing this is described

"briefly i:elow_.l . : S Y

Transformers are used to step up or step déwn the

"voltage level of a current of electricity. Capacitors are used to

regulate the flow of electric current. Since both transformers
and capacitcts are used ..to conduct or regulate the flow of
electricity, it. was assumed that the :Lnstallatz.on of t:ansformers

.and. ‘capaciters within each sector and indestry would "*e proctor= -

tional to that sector or industry's use of electricisy. Thus,
estimates of total existing PC3 transformers and capacitors from
previcus wozk by Versar, Inc., were allocated <o sectors and

-industries based on electricity use.

la more detailed discussion is presented in appendix A.
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' Once the total existing. PCB capacitor and transformer

installations were determined for each industry, the number of

insta‘llations“each year over the period from 1945 to 1975 was

v“dete:mined‘. These years were selected since they represent the
- period in which PCB-containing equipment was manufactured and
- sold. The number of installations in each year of this period was

estimated using the pattern of ‘the sector or industry's capital

expenditures. A computer simulation program. then was used to
_project the year in ‘'which the equipment would be removed from
' service given the initial installation daterﬁan. average fa:.lur:e
'~ rate and an avera‘gé lifé.time.l Note that no specific adjustment
‘was made for possible early x:emoval motz.vated by EPA regulatzons

o: othe: factors.

Due _to the large number of firms within each industry
and the diversity of firm sizes, PHEB next allocated the number of
PCB transformers and ‘capai:itors existing in '197'9 to target groups
within each industry. To defi ne the target groups af interest
w:.th:.n each :Lndust:v, two steps were taken:2

1. Subsegﬁents:of the industry which represent
the ten largest users3 of electricity within
each industry were selected. ,

- 1In the case of transfoi:mers, the lifetime may be extended by

several years by tebuilding the transfcrmer at the end of its-
initial service life. If the transformer was rebuilt prior to
1975, it was assumed that the PC3 £fluid was replaced in kind..

- After 1975, it was assumed that the replacement f£fluid did not

contain PC3's. If the transformer is rebuilt, the PCB's initially
in the transformer are removed frcm service at that time.

2see Appendi;é A for a more detailed explanation of this procsdure.

3Use:s are dafined here by fourz-digit Standard Industrial Classi-
fication code (SIC).



2. The plants within ® these ten largest elec-
tricity users were divided into the five
target groups deflned in Exhibit II-1l.

It was assumed that the subsegments selected within the industry
would have all of the PCB transformers and capacitors within that
industry. Purthér, across the five target groups the number of
PCB transformers and capacitors was assumed to be proportional to
output.l For examéle‘,” if the four largest firms (the first ‘target
group) accounted for twenty percent of the odtgut of all five
| ,targe‘t groups, twenty percent of the PCB t:ansforme:s and capac:.-'

-

tors are assumed to be in plants owned by these four firms.

‘  The. utility sector was also divided into five: target
- groups in the manner described above, while the commercial " and
railroad sectors were each defined as a smgle target group. ’VTrhe'-
time pattern of PCB disposal decisions was assumed to be the same
for each ta:get g:oup within an mdustry or sector. - ‘ -

‘lDollar value of shipments is a wwdeTv accepted meastre of output
and was used for each ..arget g:oun.

-1 1=
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- TARGET GROUPS FOR TSCA/PCB ENFORCEMENT STRATEGY

INDUSTRY

TARGET GROUP -

' SECTOR
Stone, Clay and Glasa‘ ‘1, Four largest companies within an 1ndustry.
Food 2, Next four companies within an industry.
INDUSTRIAL Mining 3, Next twelve companies within an industry.
Textiles 4, Next thirty companies within an industry.
Paper and Lumber 5, Remaining companies within an industry..
Metals g : ) : : '
"Chemicals
Automobiles
1. Pour largest utiljties wtthin an 1ndustry.
. 2, Next four utilitlea within an industry,
UTILITIES > 3, Next twelve utilities within an industry.
. 4. Next thirty utilitles within an industry,
5. Remalning utilities within an 1ndustry.
CONMMERCTATL, COMMERCIAL L
BUILDINGS > BUILDINGS, . ' | : .
RAILROADS >~ RAILROADS




#

TCTAL
125,024

MEDALS

15,841

& SN
_ 14,506

FAPER & LLGER

-

7,340

8,190

344
2,87
1,537
1,33

51755
2,335
1,139
2,c8

349

1,343
1,283
1,328
1,740

Pi=s

Picos

A 3

Jizh



P SYSWI NS TR ]

=
s

TARET GXo0P
s Tep 4 Plzns
6 Next 4 T
3

F

ﬁ:n
Firns
imms

R
mm it ,%. m

i ¢

3¢ fims

Nexz 12 iz
= Tizms

-

o ﬂv. o .-:
l\”“ 4?‘7

m
i BN Ea i w

ﬂmﬂﬂﬁ “5533 Nerqo 32000 37335 gt W -~

1 .!r.—LL ,‘Fal.l. FF_LL .IF—...L F—LL .L,a_LL E.._LL

-.LZ:“.:::
\au:.c “‘.:z

-
<

4?

']

All Remaining fi==s

]
g
af
4

Nexz L2 fizs
30 Tires
anainis

Nexz
ALL
All Zuildings

Rexs 4 firms
Nexz 30 Tiz=g

1
.
d

m‘

Nexz 20 ?ims

Nexz 12 Firms
All

o
Naxt 4 T4
lext
™o 4 7L
~p 4 5L
Vexs 4

N

H A

" Next

350
24
hai]
0l

53
T3

r
T3
-
- 4

12¢_

241 -

i

TAPER & LOEER

, (thousands of units)

CARCIICRS IN SZRVICS SY TARGET GRG2 - 1979

All failrcads witz
€3 Squigmant

Q

B




»
»

AVERIGE NUMEER OF TOANSTORMERS/PranTh

EY TARGET GCUP - 1973

TOTAL SCTOR ‘ INTCSTRY
. METALS

T

¢

PAFER & La3BER

b 'm"w .

i r‘r‘l“r\ h‘l‘*m r1—|*r1

Note: Transfscers cef 3ite for cozerszial tuildines
and cailzcads tave ot Seen ast.zaced.

Irransforsecs ser plant Sy targes grous (s covputad Ty

dividing t=e daea in Zxniliz 1Z-7 oy e aumser of
plants in eac target GITup. See Acpardix A DT a
datailed disc=ssion. o

T
TENEG __£~
Tk

.
= o

']

OJ-QDSB
[
(AR R =]

zh

QOG-
[ B
0'~A|u“u

€ po h
vere s
AR SRY R UNVY

]

) 44
¢
I TN

P
fgd ¢

i Eg
bes
i

.,_.4
kg
Sh 7 n

Eiﬁu

i

Fimy

i

{‘f

:




B »
. . ‘

AVERAGE NTMEER CF CAPACTTORS/BLawTl
5 TARGET GRCUP - 1979 :

L. SECZOR INDOSTXY TARET P
) = 314.2 By~ 4 Tims
METALS L 252.3  Sext 4 rims
. - p—137.2  Vext 12 fizs
’- 70.3 Gaxt 30 fiz=s
- 8.8 ALl Remainixy
— ! 183.8 ™p 4 fizms
- CEMICALS F 147.3  dexz 4 7
| 184.0 jext 12 SNes
/ E 79.4 Next 210 fic—s
T -+ & 10.8 ALl semaining
. o .
/ : C " 78.2 T 4 fims
(PATER & LEES | - S0.5 ' Nexs 4 fims
‘ |- " ‘ 49.1 Naxt 12 fi=s
' ‘ 35.7  Next 10 Fiz=s
/ S & 2.9 AL remainins
— " 9.5 T 4 firs
/' MG P 9.5 Naxz 4 fizs
—r' 3.5 Nexz 12 Tirx
' ‘ C 9.5  Next 10 fi=s
SSmLL]| AL femaizi
: 638 o4 fzs
: Froreyor-hadcd] 9L dexs 4 Ii=¥
° b 124 avts 12 Diom=z
‘ t- 7.0 Nexe 13 %
‘ : 3.6 All Femainicg
/ \ e | 15.2 T 47!
[ =<3 F 18.2  Nexz  fizs
' : ’ bl 15,1 Nexz 12 Sims
: F 183 dec 0=
S 1.8 ALY semainisg
—ed \ ~ 42.3 o 4 Mz=s
TRAL TS F 3.0 Next 4 rizs
27.0 Nex=z 12 7L
\ o183 yaxs 10 fimms
\ \ L 207 ALL semaining
‘ \ — 58.5 Tp i fi=x
\ STQE, QLAY & F 7.2 Next ¢ fimz
@ass b 9.9 Naxt 12 fi=s
.3 Next 30 Tiz=s
$28.2 P 4 Tizms
= F 529.2  Nexe 4 Timzs
' ~ 3.2  Yexe 12 %
— FS@.2  Nexz 30 fi=s
- 528.2 ALl Femaining

olants in each :arjet grous. e Adpendix A for a
detailed discussion. -

~

:

L

;

-1 6-

L Al ALTIRE L R




. 7 SRS UE U

et e bk iam e v w0

[

l\-IJf.')"J

. 18C00000Q

.135¢a600

v

R T LI T O S P P R A PR P

PCB'S REMOVED FROHM SERVICE
» 1979 - 2005 -
TRANSFORMERS AND CAPACITORS BY SECTOR
E et +-+—+—*-«—+-+-+-—-T-T—+—+-+-+—+-*-*-+-+-————

a

‘ Industrial

. /
12000000 ' .
(N
iJ T
M 10500000 I .
o $ I .
s 7
- :
a 360000 + I
i .
- —
-3 \/H'—H—! -
TS000N0 + \! Uttlisy
3 V4 -
: 1 e i
~. - T ) 'l/’:‘/'.l-d\
4000000 + R L -
R £ el \
= : : (}J / 2.C-0-
o 4500000 + I LA~
A 2 g c Carmercial
] Vit et S ==
= - |
m 3000000 + ' I
) " ‘
: .
‘ : R
1500000 +° /\ Railroads 5
Y- :
R/ \/ . : \.
: \

To T T SRRy - JUST — DU - MO U S S DU S - - S S
11111111111 1111111111222222
$ 9 9 996999939003 F IR HNODO0O0
7R22ASAZINRRIRN PGS 9T ST 9939030000
2061234547 9212335473201 73aS

AmY TOR PLATT NG SYMRALS

T/ ~= (MTHATETAL PrR‘§

‘1) -= UTILITY POR’S

‘0 —= COMMSRNTA) PRNYS ‘

IR .w DA RNAD FrRYS _ ' , . , -




ceed s eee s

[ VO |

[P SRR S

PP

e

R s TP SLY SR

Weame e = = b ccsommon Aty ot o o e

PR P G

T s

PRSP ST GNP WS

industries where current lavels c¢f awareness are low.

[

IT1I The Awareness Component

The objectzve ‘of the awareness comoonent of the PCB
enforcement strategy is t:o maximize voluntary compliance; that is,

ko encourage ‘compliance at a plant or facility in the absence of

any dlrect enforcement effort the:e.
Aivazeness efforts aimed at individuals who will make PCB
disposal decisions are one of the major enforcement tools avail-

 able to EPA. "Although such efforts ‘can be very inexpensive on a
‘per plant or per firm basis, their effectiveness is likely to be.

limited unless the suspected cause of ‘noncompliance is' lack of

_ knowledg‘e about the TSCA/PC3 re‘gulat_ions‘,' the sanctions available

to E?A‘,. or the Agency's enforcement efforts. Thus, to maximize -
th‘e overall effectiveneSs of EPA's PCB enforcement efforts, re-—
sources should be spent on awareness efforts which are aimed at
target groups, industries or sectors where these problems arise. o

There are two parts to the :ecom‘mend‘ed‘awex:eness‘ com—

‘ponent — . the distribution of PC3 information and inspection

si.:ppo:t. Each of these parts is described below. These awareness
activities should be considered as continuing eifforts by the
Agency. ' g

DISTRIBUTICON OF PC3 INFORMATION
The fir._st pai:t- of the awareness ccmponent athempts to

‘increase khowledge cf the PC3 regulations, disgesal optiocns, and
enforcement efforts among those industries that have a large

- amount of PC3 eqtii;.:ment. There are two levels to this effort.

The initial level of the effort will be directed tcwazd
(2]

industries must be informed, &through communication ‘with ccm

'a
' 'g
<

headquarters and/or plants, of the follcwing issues:

—y . = PEPPAS - . oay—— - Y e m—— e p— ar mmee - - -
- - - —-— — ~ om——— - 3 - - [pEpoR_ e s me psmae
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e CThe health hazards of exposure to PCB's,

e - The disposal, marking and recordkeeping
'~ regulations, .
¢ An interpretation = of what actions ~are

.required by the regulations, and

-@- A discussion. of - the sanctlons avallable to
the Agency in the event of noncomplzance.

- FPacilities should also be Lnstructed on. bow to contact EPA when
‘ques.lons azzse about the PCB progtan. T '

- Selection of the indust*ies which will be: the principal
beneflczarles cf this part of the awareness component is based on
several neasgres of current knowledge. ' The information needed to

- rank the industries was provided in most cases by intgrviews with’
 industry representatives. ' '

The interview responses show .that certain industries
have far better information about 2C3's than do others, as indi-
cated in the table below. There ars three basic levels of aware-

ness ugon which . industries were ranked. First is  a  basic

knowled;e of ©C38's as a hazardous chemical substance; second is
knnowledge of the BC3 regulations and the compliance requirements;
and thizd is awareness of the possible costs of compliance on the
industry. ' '

‘.]_?9-




| TABLE III-1
- INDUSTRY AWARENESS OF PCB'S

AWARENESS

. o ‘ EC3'Ss & . R
- ’ - NO .~ HAZARDQUS PCB - COST OF
I\IDUSTQV AWARENESS CHEMICAL REGULATIONS COMPLIANCE
gtilities - . .« . - 2
Text‘les , I | ' o . “ )
‘Pape: o o -"“ e e ' _56
Stone,. Clay & Glass e | ' . . L
Steel o 1' L e e
Non-Ferrous- detals °* S S b
Ra.lzoads | N - o
- Food R e I
Autcmobiles _ - e ° L
Commercial Buildings¥* o ' _ o
Chemicals o e B . .

Mining

Those zndust.zes that already znow about the natu:e of

. PCB s and about the regulaticns are as aware as the first level of
,‘t“‘ze PC3. awareness program could make them., The rescurces dedi-
cated to this level should therefore concentrate on the industries
or sectors wikich appear to be relatively ignorant of their com-—
pliance requirements. These industries, based on the table akbove,
ares’ '

S
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'Textlles

[ J
o Stone, Clay and Glass\'
e Non-Ferrous Metals
. Railroads
‘®  Pood
, -® Commercial Buildings

- . -

‘ The second level of effort is the provision of updated
'infor:natlon about PCB's and PCB :.ssues. Such information' should
be distributed, possibly through large audience: publicity tech—
:niques, to all ?C3 user industries. PCB users should also be kept
informed of their legal dJ.sposal options. Some- opticns; such ‘as
- the ooening cf new approved incinerators or storage fac:.lzt:.es, '
‘may lower the costs of compl;ance and thus further; encourage
voluntary conpliance, '

INSPECTION SUPPCRT

‘ , The second part of the overall awareness compong.qt
 directs information specifically toward the target groups re-
ceiving inspection activity. The success of the inspection
compenent relies strongly on the assumption that decision ‘makers
in target groups will make the choice for proper disposal only if
they are aware of their likelihcod of imspection, theif costs of
compliance and the likely fine should a viclation be detected.
Providing and updating this informaticonm is therefore an impcrtant
gartvo_f the awareness eflort.

‘The Acency can rely on private channels of cemmunication
to distribute important information. (such as PC3 compliance costs)
to target grcoup members c¢f more organized industries. EHowever,
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 special efforts should be undertaken for the ta get groups wi';h,in'

those, mdustrles when commun:.catlon among. rnembers is lim z.ted

The‘ information used. to determine which industries are

-likely to .have poor communication, and where, therefore, special

effort ts required, was taken from interviews with industry

’:kep'x:esentativ'es. Industry associations were questicned. about the
- existence of regular and frequent channels of communication (£6%

example, industry newsletter) and whether env:.ronmenta.l. committees.
exz.sted and dlstrlbuted e.nv:.ronmental information. = The results
are shown below. = L - |

TABLE III-2
INDUSTRY COMMUNICATION CHANNELS
LITTLE , " ENVIRON-
o . COMMUNI- - NEWS~  OTHER MENTAL
ITNDUSTRY ‘ ‘ - CATION LETTERS CZANNELS COMMITTEES
Utilities o ) « . e
Textiles ' B e ' o )
‘Paper = I e A o
: Stone, Clay & Glass e " |
Non-Ferrous Metals ' ' e
Railroads | o e
chd* ‘ - L [ 2
Automcbiles ) e
Commercial Buildings* . ' _
Chemicals ‘ ° _ °
Mining
Steel - ®
*Estimated,




- Target groups in industriés,whicn have at least one form

of regular and/or frequent communication and in addition have a

formal committee which keeps members alert to environmental issues

are likely Eo learn of PCB developments on their own. Rowever,

~ targyet groups in industries wi;hout. such organization.‘may' not.

 These industries, whose target groups will need extra awareness
efforts, are: ‘ : o |

A A, AP St Pl T e et Wb A W S ers it e e e %
. . .
’

K ‘Tegtiles . o _ _ ' -
e Stone( Clay and Glass "mj‘”a”:

¢  Non-Ferrous Metals -

o Railroads )
e Food

L

cammercial‘éuildings

-
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IV The Inspection Compnunent

The objectlve of  the inspection coméonenﬁ of the
TSCA/PCB enforcement strategy is to provide a direét physical
presence at a sufficient number of plénts and facilities where PCB
agsposél decisions are made to insu:e'éombliance with the regula-
tions. The impact of a single xnspectlon lS not. limited to the

8ite lnspected. Rather, it combines Wlth all other inspections to

bulld a oerce;ved risk of discovery and result¢ng sanction that is
sufflczent to encourage - decision makers faced with PCB d;sposal
decxszons to favor compliance over noncompllance.'

/ Inspections are one of 'a'varie‘ty of enforcemént tools
available to EPA. Research by PHEB indicated that inspection
activities have been found to be effectlve by a number of regula-
tory agencies. In particular, the g.s. Food and Drug Adm,n;stra--

‘tien (FDA) has carried out research .concerning the relative

effectiveness of a variety of inspection programs.l This resgarch

Vlnd’cated several important consxde:atlons for the development of

the TSCA/DCB Lnspectlon ccmponent.

1. Inspections based solely on ccmplaxnts wers
found to be a poor use of the FDA's re-
sources. :

. 2. Inspections which were followed up by a
‘ letter to the company's headguarters (noct the -
site inspected) summarizing the results of
the inspection, the required action, and the
possible sanctions £for continued ncncompli~

ance were particularly effective.

lsee Appendix 3 for further information on the FDA results.

- 24-
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3. Inspections which-concluded with the issue of
' a formal citation actually hindered' quick
‘remedy of the violation. -~ :

As described in Chapter I, the overall goal of the
TSCA/PCB enforcement strategy is to minimize the amount of PCB's
released to the environment through minimizing disposal wvicla-

_tions. Other technical violations of the regulations, although

important, are not as critical as illegal disposal. [t is diffi-
‘cult, however, to implement inspection activities so as ta detect
disposal violations ' directly. To solve  _ this difficuity,. the
inspection component as well as the entire enforcement strategy
depends upon PCB records as an ‘acceptable indicator and motivator
of compliance. Maintenance of accurate records by a plant or
facility provides a measure of overall compliance as well as an
igdic‘aﬁ::,t and' audit trail for specific violations. The practical

. intent of the ins;ection component, therefore, is ‘to‘foster and
verify the creation and maintenance of complete and accurate PC3

records.
.The inspection component will Zfocus on three catagories
of sectors and industries which require diffsrent approaches to

- inspection. Each of these approaches, however, saeks to maximize

‘in'spection effectiveness by alloccating 'ins;.:ec.tions' to - target
groups whers the inspection will be most effactive in causing
BC3's to be disposed of prorerly. The first category includes -
all utility and industrial wusers of ©PC3 transformers ané
_éa‘g'acitrar_s. . The second is made up of commercial buildings that
use 2C3 ‘equipm_ent.‘ Railrocads that use PCB transformer-equipped '

 locomotives comprise the third category. In additicn, scme

insgecticn rescurces will be allccatad to complaint respense and

- emergency situatiens. The remainder of this chapter presents the
- recommerded inspection activity in each of these areas.

O s . et & o o A — ot o c—
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OTILITY AND INDOSTRIAL USERS

Ut:..llty and J.ndustr:.al users coantain the largest numbers
of PCB transformers and capacn:ors, and inspection activity in
,t\’arget ‘groups in these two -sectors is found to be relat-vely
eff’ective‘.‘ The material below describes the -activities carried

‘out on an inspection and the scheduling of inspections to specific
_target groups. I ' ' o

Inspection Activities S
‘ ‘ Mos.. lnspectzons will be audit mspectlons in. which
zecords of BC3 equipment ace sampled and ver:.fled. There are two
types of the basic audit J.nspectz.on, wlnch are d:.stinguished‘ from

-each other cv the kind of PC3 equ:.gnent of ptmary J.nte:est. In

the first type, the inspector wzll audit all. records but wi 111
verlfy transformer records only. In the second, the inspection .
will ver*fy both transformer and capacitor records. This tyce is
termed a "joint" inspection. In both types of inspecticns, all
recsrds'_wz.l. be. examined b{ the inspector. The furidameﬁtal
difference in inspection tyces lies in which records will be.
uhys:.calTy ver.u.:.ec.

A distincticn was made bLetween these two tyces due to
their cost differential, which becomes. important when inspection
resources -are distributed to achieve maximm effectiveness.
Although the exact costs of the two types is not currently known,
it is clear that a joint inspection, which reguires zore time,
must be mcre expensive. Thus, it was assumed that. a Jcint
inépection‘ cests S0 percent more than a transformer inspection.
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_In both types of inspection, ‘similar activities must ke
performed. AaAn audit of the records kept for eaeh -plece of PCB
equipment must be performed, ‘and in addition, a ce;téin proportion
of the entries will be verified by a physical check. Both of
these procedures are described in more detail below. .

Record Audits

In all :.nspect:.ons the mspector is reau:.v-ed to exam:.ne
Ethe pla.nt’s PC3 - records. The inspector shall™ evaluate the :ecor_ds
. for. compliance, for accuracy, and for completeness. Any suspi- -
cious entries, or any missing entries, will be investigated.

. The inspector will also make a comparative ewvaluation.
When historical records ace evailable', they must be used in con-’
junction with the present recsrds ‘to determine that a complete
audit trail exlsts for a.ll PCB equ;;ment..

In - addition, the inspector should compeze _the plant
records of the number and size of BC3 ‘equipment dwned against
standards for a representative plant. These standards should be
' developed by EPA based on analysis which, given any specific
industry and plant configuraticn, can indicate the number &f PC3
transformers and large capacitors that should be preserit, The
‘inspectot will match the reccrded equipment inventory Lo the
- expected; significant deviations from the standards will be.
investigated. ' ‘

- Physical Inventozy Audits

A certain orcao:t:on of the records will be verified ‘by‘
a phys:.cal check for BC3 equipment. Using the inventory of 2C3



_ equipm‘en‘t‘ shown in the . records, the  inspector shall physically
“i'nspect a representative sample 'of transformers ' and/or. i-arge‘
capac;to:s. The inspector should ver::.fy the presence of the equip-
ment and, in same cases, the PCS content of the equipment (through
chemlcal analysis). The proportions to be so checked should be

‘statlstlca.lly determined to ‘achieve a minimum level of confidence
Z:eqardmg the overall accuracy of the records.:

| Ihspecfion"s.:hedulfng

o 'I'he goal of ‘the inspectioh'_si:_hedx:ling method - is to
jallocate lmlted z.nspec tion resources to specific target groups so-
as to cause the proper .disposal of the larg.est possible quantity
of PCB's. 'This requires that inspections be allocated .to the
target groups in which they will be most effsctive. Estimating
the -effectiveness of an inspection requires' an analysis of the
compllance declsmn and the factors that iafluence it. ‘T‘1e~
compliance decision is made by EC3 equ:.pment owners based cn a
variety of econcmic and - nonecscneomic factors. ©2HB has considered
both of these tyres: of factors in calculatiné' anlf inspection
efﬁiciency for each ta.rget- g:‘oun. The inspec‘-"ori efficiencies are
used to develon a schedule of reccmmended inspections per year bv‘.
target group. The steps in the determination cf the inspecticn
efficiencies and the scheduling o¢f inspections, and a brief
description of each, are presented below.

!

Step 1: Consideration of
: : BEconcmic Pactors

The compiiance decisicn based on ecsnomic factors is
considered as a choice between the cost of compliance and the
economic risk of aonccrx—mliance. The econcmic risk of noncom-
pliance is a function of the perceived probability of inspection,
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\l:.kely penalty if a v:.olat::.on is detected. 1l The perceived proba-
bility of inspection must be large enough, given the duration of

d the magnitude of the

-

the effort and the likely £ine, to induce decision makers tc

select compliance based on .economic factors. The probability of
| iven estimates of durati
. of a ta 1
calculated. The number of inspections required to achieve this
probability is the recuired number of Lnspectlons to ach:.eve full
ccmpllance based on economic factors. ‘g |

S 3= 2= nnsiﬁa atrion of

- - waress d e b-vl. -

Neoneconcmic Factors S o :

:l

Noneconomic factors affect the decision maker
' hood of compliance irrespective of eccnom
' noneconomic factors include the decision-maker's level of aware—
ness of the r:egulatlons and of the. PC3 problem as a whole, the
quality of communicaticns channels available to thke decision maker
'which ‘effect the availability of information required to make

= = k] L
ClLS c .4

,1'5,’ g

e ions
e as reflect historical behavior when confront
. with environmental regulations. These factors are assessed and
combined to determine a relative likelihood of ccmpliance for each
sector .and industry based' on noneconomic factors. This relative
likelihood is then used to adjust the required numbers af inspec-
£ | : to acz =t
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Step 3: \Scheduling‘Inspec;ions

| Dividing«the target group's quantity of ’PCB's hy the
adjuséed number of inspections required yields an “inspection
ef ficiency"” for that target group. The inspection efficiencies
are used in a computer madel which allocates a fixed quantlty of
Lnspectlon ‘resgurces to target groups in a manner wh;ch maximizes
‘the quantlty of PCB's properly dlsposed.

| These steps 1in _the inspection scheduling methed for
utilltles and other - Lndustrzal users are descrzbed in more deta;‘
below. ' ' o '

STZP 1: - CONSIDERATION OF
- ECONOMIC PACTORS
The‘ccmpllance dec'SLOn is made after the . consideratiecn
by the decision maker of the econcmic and noneconomlc ramifica-
tlons of all options 1nvolv1ng ccempliance and’ nonccmplxanc The -
‘econonic facto:s cause the decision maker to view the comnllance‘
decision as an economic choice between the cost of cempliance and
the economic risk of"noncogpliance. The econCmicaliY ;etional
‘deeision maker will comply with the law only when his cost of
‘compliénce is less than the economic risk of noncompliance.

, The cost of compliance is the sum of the var;ous ccsts'
' assoc1ated with the proper disgosal of PC3 equipment. These costs
may include the cost ‘of retrofilling a transformer to lcwer its

PC3 content, the cost of incinerating or otherwise disgosing of,
- OT storing. PC3 flulds, the mel-c;t cest of prematurely disposing
‘of BC3 ecu*pment, and other rslated costs. The cost of compliance
'may also vary among several ccmpliance options, all of which are
within the law. " |



o The economic risk of honcompliance depends upon the risk
of being 'nspected in any glven year, and the,dollar value of the
fine lmposed 1if caught. For example, if there 1is a one-year
inspection program in which the:e‘is a 10 percent chance of being
inspected and the fine if caught is $50,000, the economic risk. (or
fthe expected cost of noncompliance) .is $5,000. EPA's inspectiocn
 effort will continue, however, into the Aforeséeable future in
order to insure the proper disposal of PCB's that will be removed
. frem - service m the next ten to twenty years. 1In ; multi-vear
 \1nspect1on eﬁﬁo:t there is 'a risk of 1nspecblon and discovery in
reach year of Lnspectlon activity. Thls makes the total economic
risk of noncompliance cons;derably greater and allows the prcba-
_‘blllty of inspection in each year of the program to be lower than
- would have been required to create the same pe:C°1ved risk in a

single year. ' : S : L -

| In carrying out - this step, PEB has assune& ‘that
"inspeétion Vltj aimed at enforcing the TSCA/PCB regulations.
cwill cOntinue for at least ten years. If lnscectlon‘ac*lvvtv i
‘rééuced‘or ended earlier than this, ;he,;equlrad probabll;tles o]
insgection calculated by PHB are too low to insure compliance. .In
‘addition, PEB has assumed an average penaity.cf'sso,ooc for eéch

mm

transformer or capacitor disposal viclation discovered.l

though the calculations recuired to compute the proba—
- bility cf lnspectlon needed to equalize ccmplzance ~and noncom-—
pllance costs are essentially the same for transformers and capaci-

lanilysis of the likely disposal viclations indicate that if 2000

peunds of PCB's are disposed of illegally (eguivalent to cne 2CB

transformer or 43 capacitors), a $25,000 disgosal f£fine and a

$20,000 mark-ng violation £fine are 1likely to be impesad. It is

, furtuer assuned that a $10,000 recordkeeping vioclation fine will -
e imgosed 1in half of the cases. This results in a $45,000 to
'$35,00Q average fine with a median value of $50,000.



requ;red to insure that the decision to comply with be eccnomic-
ally ::eferable for each target group calculated. 1In sality
‘however, the decision is alsoc influenced Dy nonecononic factc::c
| ~which are unaffected by the economic circumstances. The derivatior
of the required probability of inspecticn assumes that the com-
. _plxance dec;szon is made on the basis of economic facto:s anc
-—perfect information. This means that no decision maker - in ¢
\t"a:gety group will comply until the probability of inspection makes
the expected cost of noncompliance higher than the cost of com-
pliance. As soon as the cost of‘noncompliance is higher, however,
all decision makers in a target group wili'* immediately choose t¢
- ccmply. This behavier is represented graphically in Figure A o:
Exhibit IV-1. - - |

In' reality, of course, the costs of ccmpliance anc
ncncompliance are uncertain. The quality of the_in'formation anc
the akility to interpret it will ‘va':y" betwean”indi iduals. Scme
owners will ke better able to judge the 't:ue ecbn‘om*‘c and regula-
tory situaticn than others. These ccns;de:at*ons lead cne to ex-

- 'pect 2 somewhat smooth shif: toward compliance as the prcbabilit:

- of insgection increases. This behavior is represented in E‘igu:érz
~of ExRibit IV-1l. In Figure C of Exhibit IV-l, a straight-line
approximation of -this shift is diagrammed. Suck an approximatior
was assumed to simplify later computations. | |

In order to adjust' the required prebabkility of inspec
tion to apprpximate the smooth shift behavior explained abéve, th.
- probabilities were increased by a percentage proporticnal to th
amb:.gu-t} of the compliance dJecisicn and the l.kﬂl:.hocd cf .
decisicn error. The adjusted c:oba.b:.l:."v represents the gproka
bility'of inspection at which all decision makers '-n a targe
group coocse Lo cozﬁplif given the smcoth linear shift descrikse
~above. This is illustrated in Figure C of Exhibit IV-1. The ad

~ e
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justed requered probabllltz.es of msnectlon by target group are
presented in Exhz.blt Iv-2. ‘ '

The number of inspections r:equ:.x:ed to- achieve the
‘required probabllxty of lnspectlon can be calculated using the
number of plants and pieces of PCB eguipment in each target group.
The method of _computatz.on differs slightly for ‘transformers and
- capacitors due to the assumption that a separate compliance
'de‘cision is made for  each transformer while capacitors ‘a_re'>the
jsubject;of' a's‘ingl'e, ‘plant-wide compliance decision. An ‘example
_, computaticn £or the. chemical "industrv apoears in Exhibit IV-3.
~FPor a full d:.scuss:.on of the methodology for calculatmg the
‘:equz.:ed nurbers of mspect:.ons, see Anoendlx C. '

There are,' however, other noneoonomic factors which
‘affect the compliance decision. These noneconomic factors combize
to determl_ne a relative likelihoqd o compliance for each se‘cto‘:‘
and ihdust:y which is used to adjust the reguired number of
inspections determined on an economic basis. ‘

‘These noneconomic factors: ~and their effect on the.
l’<el-hood cf comol:.ance are lJ.Su.ed below: ‘ ‘

e ° Quality of Information Plow. Inasmuch as
rapid and accurate information flow is
crucial to the accurate oercept-on of the
options and risks facing the decision maker,
- industries with well-develcrved communicaticn
channels (such as those created by industry
associaticns) are more likely to understand
their choices and make economically :at*onal
decisions.

® Degree - of Indust:y Concentration. Concen-
trated industries are able ¢t2 communicate
infcrmation more effectively. Decisions in
concentrated industrias also effect greater
cuantities of PC3's, thus naking widespread
compliance easier to acaieve. :

’



® Level of Awareness of PCB Regqulations. In-
dustries already aware of the PCB regulations
are more likely to comply inasmuch as non-
compliance due to ignorance is less likely.

K Compliance History. Industries with a his-
tory of ncncompliance and resistance to
environmental regulations can bte expected to

- _ , ~ resist complymg with BCB regulatmns.

'Each of these facto:s is conszdered in a comparat:.ve
ranking technlque used to quantify each sector and mdustrv'=

resistance to compliance based on n.one.conpmlc factors.  The

results of the codpara;tive;ranking are used to adjust the requirec
number of inscections to ‘achieve full compliance for each target
group by as much as a twenty percent increase or decz‘ease‘. If tlfze
likelihoced of compliance is high for an -industry, the requirec

* number of inspections for the industry's target group is reducec

by as much as twenty percent to allow for a h:.gher expectec
effectiveness for an inspection in that :Lndusbry. The adjustec

number of insgecticns required to insurs that all of a targat

group s PC3's ars progerly dzsuosed is *recentad ‘in Exhibit IV-.

for each target group. Append.x D contains a complete discussicr

of the calculatidon of the adjusted requirsd number of inspectiocns.
STEP 3: SCHECULING INSPECTICHNS

The adjusted number of inspections required feor ful.
compliance arz used to calculate inspection efficiencies which ca

then be used to schedule inspection rescurces in the most effec-

tive manner.

Inszection eff:.c:.enc*.es are computad by dividing ta
gounds of PC3's ptoperlj dispcsed (assumed to be 100 percent o
the target group's transformer and capacitor PCB's) by the numkbe

of inspections needed to raise the probability of inspecticn ¢t

!



the required level for a given tafgeg group. This comp‘utation
‘assumes. that the mcx:ease in PCB's properly ‘disposed for each
additional J.nspect-on is  constant.l ' although inmspection
efficie'n‘cy may be expected to diminish as the amount of properly
- disposed FCB's ‘approaches 100 percent, this approximation .is
considered to be sufficiently accurate ‘ for the purpose of
alldcaﬁing- inspections .comparativély among target groups. Exhibit
I'V-3 provides an example of these calculat;ons for. target groups
in the chem:.ca.ls :Lndustry. :

 After 'computing the inspection effiézencies as described
above, - the efficiencies cah be used to allocate inspection
resources to targeﬁ groups in the most efficient manner in. order
tc maximize the pounds of prdperly'd‘ispcse.d PC3's. To accomplish
"this task, a computer model was p:épared that allocates a limited
number of inspection resources to specific target groués.  The
medel fiﬁds “the allocation of inspections that results in the
maxizum quantity of properly disposed EC3's thHrough use of linear
oregramming, an analytic technique useful fcr calculating the
optimal use of limited resources. he crcgra:n allocates J.nspec-
ticns to'target"grcups. with the tughest inspection efficiencies
until available insgection resources are exhaustsd. Some target
groups with low insgection efficiencies thus are not inspected. A
complete discussicn of the model and its operacticn is included in
Anpendlx E. '

. The output of the model is a schedula of the number of
inspecticons that sbould be allocatad to each target group each

year. As described previously, imscections have been divided into
two types. The first concerns iitself with =ransformer records

IThis could be described grapnically ov a straight line drawn from
the origin to the zoint on the smoob..ed curve above the acdjusted
- cisk of insp ect:.on as in Figure C, Zxaimit IV-l.

-



.only at a glven site, and t:he second examines both transformer anc
cauaclg.or z:e.c:or:ds. The model stzpulates the use of a ]Olnt inspec~:
~ tion only when the added cost of the inspection of capacitors as
”well as transformers at a given site results .in a larger quantity
of properly d:.sposed PCB's than if the additional resources were
. expended elsewhere. 1 '

"The results of the computer model are shown in I-:thibit
IvV=-S. Four hund:ed of the. five hundred available inspections were
’allocated to. ut:.lzty and industrial ‘target-.groups.2 One hundred
‘mspectz.ons were reserved for commerc:.al bullamg and :ailréad
' target groups and emergencies. ‘ - , S o

COMMERCTIAL BUILDINGS.

o Co}nmercial buildings, gene:ally offices or publlc
buil&:';ngs', ‘can conta.n PCB transformers and cagacitors ~used for
general electricity rsquirements. These buildings are sc_atte:ea
throughout the U.S. and the concentration of IC3 equipment in any
target group of usezrs is expected td-be low. Further, it 'is also
anticipated that buz’cz.ng owner/oterators are unaware of the 2C3.
problem and the exten:t to which their equipment may centain DCB' ,
These cons:.deratz.ons suggest that the inspecticn eFflcz.ency for
commerccial bu-ld...ngs will be so low as to reguire many hundr:eds of
.J.nspectmns to achleve a s:.gn:.f:.can.. level of comp:.:.ance.~

. lAlthough the cost of a joint t:ans..cr:mer and caz:a.c:.to: lnscect..cn
is known to be greater than the cost of a transiormer inspection
alone, the exact cost is currently unknown. Tiaus it was assumed

that a joint inspecticn recuired 350 cercent more resources than a
. transformer inspecticn. : ‘ '

2"‘he 500 available inspections were assumed to 3e joint Inspec-



It is reasonable to assume, that when dispesal of PCB
. equlpment is x:equz.red, many commercxal bulldmgs will contract for
dlsposal serv:.ces from transfcrmer and capac:.tor service | com-
- panies. Thus, J.t is recommendec that fifty inspectio.ns» be
directed to-the organizationsl in the U.S. who offer such disposal
and r:eplecement services to commerci"al buildings.. As discussed in
| CHapter TII, it is estimated that DPCB equipment in commercial
'buz.ld:.ngs will be removed from service in greater gquantities in
‘later years. Thus, this inspection level should be increased as
the peak decision period' approaches. Suc_h an increase will
strengthen the mtegrlty of proper disposal methods in service
organlzatlons, thus maximizing the amount of PCE equipment px:esent—
ly in commerczal buildings that is disposed of properly. Activi-
ties om these inspections should include both examination and
ver:.fz.catlon of records concerning work completed ané review of
o:ocedu:es bemg utll:.zed for: the removal, storage and dlsposal of
rCB's. o ) o

RAILROADS |

' Currently there are over 800 PCB transformers containing
over 3.2 million pounds of PC3's in electric locomctives. . These
locomotives are owned by only six of the railroads in the U.3.
Further, these PCB's are mandated for removal by 1982. "l"h:.s
- accelerated schedule will require intensive effctt in the next
several years to insure proper discosal of these PC3 fluids. This
 effort must be intense enough to insure that PC3's in these mobile
and widely distributed pieces of ecuz.gmen.. are not subject to
‘mcrocer dvscosal. Thus, twenty Inspections are =argeted for
. railroad shop inspections to iasure that all owners of 2C3

lI-&ppr:ox;i.:rxately 30 to 50 such organizations are thought to exist by
Versar, Inc. -



: disposal ‘of PCB's.,

‘trans..ormers in locomotives are mspected at least once each year

until the last of the ECB equlpment is removed from service in

'1982. Activities on these inspections should include both
- examination and verificat;on cf locomotive transformer records and
 review of procedures being utilized for removal, storage and

‘\msmcimcms:s»nzspousz o

. The remaining thlrty mspect:.ons ava:.lable shculd be
:eserved for eme:gency s:.tuatlons that” er:..se due to reports of
J.mcr:oper PCB disposal or handlz.ng. Inspections should be ordered

upon an evaluation of the emergency situation by app:oczlate EPA

enforcement pez sonnel.

.-
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INDUSTRY
™~ TARGET GROUP

ADJUSTED REQUIRED PROBABILITIES OF INSPDC‘IIONL ‘

UTILITIES AND INDUSTRIAL TARGET GROUPS

(Annual) - : ) ‘ _

REQUIRED PR(BABILI’I'Y or

ILI-IQ
jop 4 Conpanies
Next 4 Companiecs
Next 12 Companies
.Next 30 Companies
Remaining Companies
AUTOMOBILE
Top 4 Companies
Next 4 Companies
Next 12 Companies
Next 30 Companies
Remaining Companies
FooD ' .
Top 4 Conpanies
Next 4 Companies
Hext 12 Conpanles
tiext 30 Companies
: Remalning Companies
METAL
Top 4 Companies
Next 4 Companies -
Next 12 Conpanies
Next 30 Companies

Remaining Companles

TEXTILES :
'Top 4 Companles
Next 4 Companies
Next 12 Companies
Next 30 Companies
Remaining Conpanies

) 3.08

3.08%

3.0%

3.0%

: INDUSTRY : INSPECTION FOR: :
CAPACI'TORS TARGET GROUP TRANSFORMERS CAPACI’PORS
. STONE, CLAY & GLASS 3.0%
7.9% _ Top 4 Companies 1.7%
7.9% o Next 4 Companles 1.1%
7.9% ~ ‘Next 12 (ompanies 0.8%
7.9% " Next 30 Companies 0.3%
7.9% . Remalning Companies _ 0.1%
©° PAPER & LUMBER . - 3.0%
19,3% "Top 4 Companies - 2.1%
5.5% ' - Next 4 Companies 1.5%
0.4% - . Next 12 Companiea 1.4%
0.2% ‘ . Next 30 Companies - 1.0%
S 0,1% -+ -+ Remalning Companies C . 0.1%
o MINING : 3.08 . .
0.5% Top 4 Companies 0.3%
0.5% Next 4 Companies ‘ 0.3%
0.4% * Next 12 Companies 0.3% ,
- 0.3% -Next 30 Companies 0.3% .
- 0.05% . Remaining Companies L L 0.3%
. CHEMICALS - o 3.0% '
9.0% . ‘fop 4 Companies ‘ i 5.3%
7.5% NHext 4 Companles . , ' 4.2%
3.9% Next 12 Companies = = . . 4.7% ’
- 2.0% Next 30 Companies : 2.3%
0,3% Remaining Companies- - - 0.3%
1.28 1Probab111t1es are those requirfd to lnsure the proper dlsposal
- 0.86%  of all of a target group's PCB Probabilities have been adjust
'0.6% for behavioral factors, Ptobabilities are expressed as a percent
0.4% target group transformers for ECB transformers and as a percent
0.08% . of target group plants for capacitors reflecting differences in

the compliance decision for each. See Appendix C for a detalled
-+ discussion of the derivation of these probabilities.

I



COMPUTATION OF INSPECTION REQUIREMENTS AND INSPECTION EFFICIENCIES FOR THE CHEMICAL INDUSTRY

TRANSFORMERS .
‘ - REQUIREDY *
Rmumanl ‘ NUMBER OF ICB'S INO S
B PROGABILITY OF NUMBER 01-‘2 . TRANSFORMERS3  PLANT TARGET GROUP = INSPECTION EFFICIENCY
TARGET GROUP INSPECTION: TRANSFORMERS PER PLANT  INSPECTIONS (om lbs.)  (mm lbs. PCB/Inspectio
Top 4 Companies . 3% 5756 - 11.6 15 11.34 ' 0.756
" Next 4 Conpanies - 3t | 2395 2.3 - ] 4.72 ' - 0.590
Next 12 Companies =~ 3} = 3199 10.3 .9 ,' 6.30 0.700
Next 30 Companies : 3% , 2308 ' 5.0 - : ‘14 4.5% - 0.325
Remaining Companies 33 949 0.7 2 - 1089 0.045
CAPACI'IORS g ‘ y
| - REQUIREDS - o ‘
Rmumml NUMBER OF = FCB'S TN | e -
PROBABILITY OF NUMBER OF7 PLANT TARGET GROUP INSPECTION EFEICIENCY!
TARGET  GROUP - INSPECTTION PIANTS °  INSPECTIONS (mm 1bs.) - - {mm 1bs. PCB/Inspectio
Top 4 Companies 5.3%8 495 26 . 6.86 : . 0.264
Next 4 Conpanles - 4,2% 256 . 11 , ' 2.86 . 0.260
Next 12 Companies 4.7% 311 S L - -3.88 - - . 0.254
Next 30 Conpanies - 2,3% 466 .‘, 1 L 2,78 . .0.250
Remaining Companies 0.3% uor o 4 S .13 - . 0.283
lsource: Exhibit Tv-1. ‘ - .. OInspection E.fficienoy = FCB's {n Target Group
250urce; Exhibit I1-2. . : .. Required Number of Inspections,
3source: Exhiblt II-4. B ‘ : 7Sourcez Appendix A,
4Required Number of Plant Inepections = , . BRequired Number of Plant Inspections =
(Required Probablility of Inspection x - Required Probability of Inspectlon X
Number of Transformers) 4 Transformers per Plant. Number of Plants, ‘ ’

See Appendix C for futher discussion of this a 9source: Appendix A.
calculation. L ,

5pCB's in Target Group = Number of Transformera

x 1, 969 Pounds per Transformer,



INDUSTRY

ADTCMQBILES

| CZEMICALS

ADJUSTED REQUIRED NUMBER OF INSSECTION

TO INSURE THE PRCPER DISPCSAL

OF ALL OF EACH TARGET GRCUP'S KB'S

TARGET GROUP

Top 4 Campanies

Next 4 Companies
Next 12 Cempanies
Next 30 Companies

Remaining Companies - -

i®p4w@@hsf

Next 4 Companies
Next 12 Conpanies
Next 30 Comzanies

l(mmmmg&mams

mp4&@mms
Next 4 Companies
Next 12 Ccmranies
Next 30 Cecmpanies
Remaining Cempanies

Top 4 Companies

_mm4c@gna 

Next 12 Companies
Next 30 Comcanies

.’MBmmgm@mms

%p m@mms
V&t4&mmhs

" Next 12 Cerzanies

mm30®@mms
Pemaining Comrpanies
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NCMBER CF INSPECTICNS
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TARGET GRCUP

mp4&@&hs

" Next 4 Campanies
© Next 12 Companies
" Next 30 Companies
Reraining Companies

Teo 4 Campanies
Next 4 Ccrpanies

. Next 12 Companies

Next 30 Companies

~ Remaining Comrpanies

Tep 4 Companies

Next 4 Companies
Next 12 Ccopanies
Next 30 Companies
Remaining Comranies

- Top 4 Companies

Next 4 Cocmpanies
Next 12 Conpanies.
Next 30 Ccrranies

Remaining Corpanies
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NOMBER QF INSPECTICNS

o = ’
Ul & O U

8qqm5

TRANSECRMERS

-
-

CAPACTITCRS

RUAV® - NN NO NN W

owpu



 RECOMMENDED INSPECTION SCHEDULE
UTILITIES AND INDUSTRIAL TARGET GROUPS

NUMBER OF = NUMBER OF

SECTOR OR - o o - JOINT TRANSFORMER
INDUSTRY’ TARGET GROUP , o INSPECTIONS - INSPECTIONS
UTILITIES Top 4 Companies (360)1 B 51 —
Next 4 Companies (216) .1 —
Mext 12 Companies (446) ° 13 —
Next 30 Companies (571) 18 —
. Remaining Companies (943) - - _28 —
TOTAL 78 -
- AUTCMOBILE . Top 4 Companies (S3) 2 i —
‘ - Next 4 Companies (11) 1 : -_—
Next 12 Companies (17) -— —
Next 30 Ccmpanies (30) . — -_—
Remaining Companies (116) -— —
TOTAL - 3 —
FOOD - Top 4 Companies (737) 4 L 23
‘ o Next 4 Companies (393) 2. 11
Next 12 Companies (548) . 2- - 16
Next 30 Companies (759) 2 —_—
Remaining Companigs (11,562) 6 —
TOTAL | 16 50
METALS Top 4 Companies (338) 12 -
‘ : Next 4 Companies (137) 4 -—
Next 12 Companies (277) 8 endl
Next 30 Companies (327) 8 2
Remaining Companies (2,201) 8 44
TOTAL - 40 46

lNumbers in parentheses indicate number of plants in target -
group. : -

N

~ -



'RECOMMENDED INSPECTION SCHEDULE
UTILITIES AND INDUSTRIAL TARGET GROUPS

(continued)
L - NUMBER OF NUMBER QF
- SECTOR CR : : . . JOINT. TRANSTORMER
jINDUSTRz TARGET GROUP? INSPECTIONS ‘INSPECTIONS
| TEXTILES Top 4 Companies (236) 4 4
: . - Next 4 Companies (1489) : e 2 3.
Next 12 Companies (249) ) Z 7
Next 30 Companies (419) 2 12
. Remaining Companies (2,054) -2 —
TTAL . . . . 12 26
STONE, CLAY o ' . -
_AND GLASS Top 4 Companies (366) 6 4
.. Next 4 Companies (169) 2 -3
Next 12 Companies (237) 2 -5
Next 30 Cempanies (316) : 2 7
‘Remaining Companiesr(l,404) 2 e
| TOTAL 8 | 14 19
. PAPER AND T
' LUMBER Top 4 Companies (452) 10 3
: Next 4 Companies (316) -8 2
Next 12 Companies (5Q9) . 8 6
Next 30 Ccmpanies (588) 6 10
Remaining Companies (9,436) _10 -—
TOTAL 4 40 21
MINING Top 4 Companies (1,620)

NMext 4 Companies (660)
Next 12 Companies (720)
Next 30 Companies (3,000)
Remaining Companies

.‘\D,"SNBJO\
HIEERE

TCTAL



IN PRCGRAM

RECOMMENDED INSPECTiON SCHﬁDULE

UTILITIES AND INDUSTRIAL TARGET GROUPS

(continued)
- NUMBER OF  NUMBER OF
~ SECTOR ORK o JOINT . TRANSFORMER
INDUSTRY TARGET GROUP ' INSPECTIONS. INSPECTIONS
CHEMICALS Top 4 Companies (495) . - 14 —
: Next 4 Companies (258) . R A —
Next 12 Companies (311) . 8 —_
Next 30 Companies (466) 12 o1
Remaining Companies (1,401) 4 35
TOTAL . as . 36
TOTAL NOMBER OF L . .
JOINT INSPECTIONS = '_ . 263
TOTAL NOUMBER OF « o o
TRANSTORMER INSPECTIONS. = | 202
EQUIVALENT NUMBER OF
' JOINT INSPECTIONS :
‘ = ' 398



- 'V Oodating Procedures

This chapter outlines. procedures for measuring the
overall effect «iveness of the ©PCB enforcement strategy, -for
;.Lnterpretlng these results in the light of the changed conditions

“ o; new information and, finally, for altering the enforcement
'St‘.ategy in response to these new cond:.tlons or  information.
These updating procedures rely on data collected by EPA. inspectors
‘during the :.n:ect:.on process and on new economlc data which may
'becocme available to the EPA staf in the Ofelce of ano:cement, as

well as on changes in the PCB requlations which may a::.se. The
sources and tyges of data likely to become available are discussed

‘in the last sect cion of this chapter.
- MEASURING OVERALL EFFECTIVENESS

As -discussed above, the objective ~of .the ‘enforcement
smategj is to maximize the quantity of PCB's that are disposed of
properly. Given this objective. and based on a number of’ assump-
‘ticns, PEB has recommended an enforcement strategy. As a first
step in the updating procedure, it is impcrtant to assess4 whether
or not the st-ategy implemented Dby the CfZice of Enforcement has

nmet the objective.l o _ _ L

irthe updat:mg :::ocedu:e assumes that &the objective of maximizing
the amount of 2C3's disposed of properly is an appropriate caJec—
tive. After =he initial mplementat*on cf the enxotcement strat-
- eqy, EPA should assess tle soundness of this objective. To assess
the soundness of the underlying chjective, EPX should review the
number ané t7oe of vioclations detecteé Dby . inspectors. Tais
review, &togetzer with discussions with 3ZPA inspectors, shoulc
enable the 0fZice of Enfcrcement to judce the appropriateness cI
the objective of the enforcement progr For example, if review
of this inforzation revealed that more °C3 s entered the environ-
ment through scills r:ath.er than improger cisgosal, the EPA should
~astate Gthe a:m Of its enforcement strategy and redirect its
efforts to ensure c:ocer mamtenance of 3CB eguipment while in

- service.



| ' Two measures of effectiveness are recommended. The
first is a measure of overall effecti&eness of the enforcement
strategy for: each industry and sector. The second is measure ofr
the spec:.f...c level of effectiveness observed within each target
group. The methodology for calculating each of these measures is
given below. '

Measure of Overall' - ST S .
Effectiveness - S ‘

, The ove:a.ll effect:.veness of’ the* enforcevnent st::ateg«,
: w:.tb.m each industry and sector can be measured by comput:.ng the
oercentage of the PCB's removed from se:vzce winich were d:.sposec'
of properly over the past year. 1 710 measure this per.entage, the
- quantity of PCB's disposed of properly should be cw*ded by ar
estimate of the total amount of PCB's removed from service. . The
;ollowmg methedology can be used, to measure the overal:
_effecelveness of the enforcement strategy Zfor each industry o:
sector: | - B .

STZ? 1l:  Recompute the PCB's removed £rom
. service in each 'industry and sector over the’
past year using the insgection results on the
number of transformers and capaciters in
service, the age distribution of the
remaining transformers and capacitors, and
the ccmputer model discussed in Chapter II
" which projects the PC3's :emoved f-om service

. each year. :

STEP- 2: Calculatas the PC3's disposed of in
CALF's and incinerators by each industry and
sector over the past year using data ftc'n the
RCRA manifest regorting system.2 :

lror the purposes of discussing the updating precadure, it i
assumed that the enforcement strategy is updated annually
Howevwer, the strategy should ac“"ally be updated when new informa
tion K necessitates substantial changes in tie underlying . assump
tions. - ‘ - e

2prior to the startup of the RCRA system, record inspections wil
be the source of this information. ,

st 4q‘l
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STEP 3: Divide the PCB's disposed of in
-CALF's or incinerators by the progected
amount of PCB's removed from service for a
measure of overall effectiveness for each
industry and sector. :

-

‘I‘hese‘three steps yield the percent of. PCB's removed from service

whrich were disposed of properly over the past year as a measure of
f:ha overall effectiveness of the enforcementprogram'.l

H.easures of Effectzveness -
byTargetGroup S

The effeétivenéss of the enforcement program within each
target. group can also be measured from the inspection -esults. To
measure this effactiveness the number of transformer v-olatlons of

-all types detected should be divided by the ‘number of transformers

inspected. For capacitors, the numker of capacitor vieclations of

- all types detected should be divi ded by the number of plants

inspected.2 Subtracting these effectiveness measures from 1.0

'will yield the portion of the transformers inspected which are in

ccmpliance _and the porticn cf the plants inspectad which are in

‘cempliance with the PCB capacitor regulations.3

lsince the amount of ©2CB's dJisgosed of in landfills’ and’
incinerators is an actual reported figure and the 2C3's remcved
£rom service is a projection, the overall effectiveness measure

may indicate that more than 10Q percent of the PC3's removed from -
- service were disposed of procverly. Should this occur the-

assumptions underlying the remaval £zcm service grojecticns should
be reexamined. For example, a measure which exceeds 100 percent

‘may indicate premature distosal of PC3 equipment; that is,-

eguirment disposed of before it Zails or reaches the end cf its
service life. ' :

2pecall that the compliance decisicn is assumed to he made at the
individual transformer lavel for <cransfcrmers but a2t the plant
level for capacitors. ‘ :

- 3Care must be taken to insure that multiple violations related to
- one transformer or one plant in the ca2se of capacitors are treated

as one transformer or plant not in ccmpliance. This will preveat.

' double ccunting of instances of acncompliance.

-51-
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'The recommended nnﬁber of inspections to be performed‘in'

~ sSome target groups is vefy small. The estimates of effectiveness

mey,‘therefore, be inaccurete‘due to small Saﬁple size. - Appendix

F explains how confidence intervals can be established for these
efﬁectiveness measures.

Interpreting the Measures
of Effectiveness
After ealculating the~ﬁeasu:es of effectivehess for each -
sector or industry and for each target groupﬁahd before revising -
‘the enforcement strategy, the difference between the 'actdaI_
"effectlveness and the expected effectiveness should be explalned 1
For example, if a target group was inspected up. to .its required
rate of ‘inspection, the EPA‘ﬁo&ld expect td'find~lﬂo\percent of
the plants in eohpliance. If the measure of effectiveness based
on the number of violations.detected'revealeg only a 65 percent
compliance level, the  source of this difference shculd be
identified. - . . o ' -

. The dlffe:ence between the etpected and actual ef‘ecelve-
ness can be divided into two variances: .

1. The wvariance due to changing econcmic
conditions, and

2. The variance due to the noneconcmic factors
.considered in the decision to comply.

izither measure of actuil effectiveness =-— .the overall or target
group =-- can be used when interpreting the difference Cetween
actual and expected effactiveness. The measure selected should be
based on th perceived gquality of the data and on ~data
Cavailability. ‘ '




‘Bach of these varlances between the expected and actual is dis-
-cussed below. .

VARIANCE l: Economics
of Compliance Decision

. mhe economics of the compliance decision may have .
changed due to revised estzmates of the dzstzlbutlon and average
age of PCB equipment, new estimates of the cost of compllance and
actual amounts of the assessed penalties. Changes in these three
factors will alter the economic tradeoff of compliance versus
‘ nqnccmpllance.‘,Thls, in turn, will alter the required probability
of inspection. - ' S '

' The distribution and ave#age age of BCB equipment
 developed for this initial strategy are based on extremely limitad |
data. Therefore,  as additional information - Decomes available
through inspections, these data should be used to medify the
initial distribution by' replacing the original estimzte of ;the
" number of transformers per plant and the number of capacitors per
plant with the average number fcund in the inspected plants. The
original estimate of the average age of this PC3 equigment shou¢d
be replaced wita the average age observed in the - Lnspectgc

plants.l.

The cost of compliance will also change as incinerators
' are granted permits. and as CWLF's are permittad to store these
hazardous materials. 1In addition, EPA may have actual data cn the

lPor scme target greups, these new estimates may be based on only
one or twa rlants. Z=ven though :thZe sample sizes are small, these
data are still preferable to estimatas based on no empirical data.
Appendix F discusses the calculation of confidence intervals Zor
these estimates. : ‘




. average . emount‘ of the assessed penalty per violation. This

information will alter the economic tradeoff of compliance versus
noncompliance. Therefore, the inspection effectiveness level for

a’given target grodp‘may be .lower or higher than anticipated due

' to the altered economic conditionms.

-

To calculate the dlfference between preclcted and actual

effectlveness due to the change in economic factors, the required

prcbabxllty of inspection should be recalculated for each target.
>grcup for both transforuers "and capacztors- This calculation
.shpuld use the new data on cost of ccmpliance ané penalty amounEs,
‘as’well as the new distribution of transformers and capacitoers per

J ,lant. The ratio of the actunal inspection probability to the new

requ1:ed probability of inspectionl is the expected level of

compliance based on the new economic information. For example,

‘assmne_3 percent of the plants were inspected. £ using the new ‘

economic data, . the required probability of inspection should have

"been '4 percant, the level of ccmpliance expected would be 75

gercent (3 gercant divided by 4 percent). The change in econcmic
factors, therefore, accounts £for 25 eercentage points of the

difference tetween the actual and expected levels of compllance

within a tar’et gzoun.

VARIANCE 2: Accounting |
for Nonecconomic Pactors . -

ter calculating the - first variance, any residual
variance is. assumed to be the result of estimation error in the
noneconcmic factors which influence decision .makers. The
difference between the expectad level of compliance calculatad

with revised economic data and the actual laevel of compliance is
the second variance =-- the variance between actual and expectad:

’

iTo insure the proper disposal of all of a target group’e PCB's.

5 ¢
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levels of compliance not accou?xted_ for by economic factors. For
‘example, if the new required ‘r:-‘isk of inspection was 4 percent,
75 percent level of compliance would be expected at an actual
inspection rate of 3 percent (3 percent divided by 4 percent). If.
the actual compliance level was 63 percent, the remaining 10
. percentage  point variance (75-65. percent) is assumed to result
from i‘n‘apgx:opriately'accountin-g for the noneconomic factors which
influence the decision to comply. ‘
"This variance could’ arise 1if 'tl_;e target group's
conmun:.catlon network or their awareness of the PCB problem was'
overestimated or underestmated. Also this variance could :esult'
_from over or underestimating the mpo:aance of these noneconomic

factors-

-. UPDATING THE
- ENFORCEMENT STRATEGY

, The procedures described below are designed to enatle
the EPA to Lcdate the enforcemen: stratsegy to account for new
information and changing econcmic _canditions. The information
;gathereé‘ by tze inspectors and available to EPA from other scurces
_should be usad to modify both the awarsness and the inspecticn
| component of the enforcement stratagy. Again, the objective of
‘t‘he ‘enforcement stratagy is to maximize ~the amcunt of PCB'Ss
| d:.sposed of properly. ‘ ' ‘ \

Updating the
Awarenesa Comporxent

The awareness ccmponent aas two parts. The first part
is aimed at achieving “a baseline level of awareness in all
industries and sectors regarding the PC3 regulations, the actions



- -

- °C3,equipmeﬁt'user aust take to comply with the reéulation and

" sanctions available to the EPA in the case oﬁ‘nonCOmpliance.
e aim of the seéond part is to support the enforcement effort.
modify the awareness component of the enforcement program, EPA
.ould‘teview the neasures of effectiveness for each target group,

dus“*y and secto:.' The variances discussed above should also be

wiewed. New awareness efforts should be concent:ated on those
&get groups\where thg noneconomic variance accounts for a large
wwt of the diff erence. in actual versus expected effectiveness.l
. ' In addition, the EPA should review the number and type
? detected Violations in each industry or sector and draw out the
1spectors' Jjudgement concerning the level of awareness which
:iSts,within the different industries and sectors. Based on this
1fotmatidn, EPA shoulé redirect some. oﬁ the awareness resources
sward industries and sectors where a large number of violations
:~-~red, particularly where it appears that these violaticns were

. .esult of ignorancs. Some rescurces should also be directed

>ward industries or sectors where awareness is Jjudced .to be gcor

7en though few viclatiocns have been ‘detected.

Opdating the
Inspection Cocmponent

*he lnspectlon component of the enforcement strategy is

=szgned to create a zerceived risk of inspection which will

qua.-zejthe economic csst of compliance and the econcmic cost of

These awaraness efforts should conc_“t ate on informing firms
bcut the econcmic facsors which should impact their decision to
cmgly including the cost of ccmpliance and the zcssible penalties
cr nencampliance.

SRR




»
Pl

B ;noncompliance. Due to‘EPA's iimited ihspection resources, it is
| not possible to inspect each target group at the required rate of
 inspection. Thus the inspection resources were allocated to
maximize the number of pounds of PCB's properly disposed. . To do
this, the inspection resources were allocated to target groups
ba§ed on the average number of PCB t:ansfo:mers and capacitors per
plant, the required rate of inspectioh to insure compliance in the .
~ target group, and the cost-of an inspection.l as new data become
7;§ailable, each of these inputs should be updatad to reflect the
‘eurrent data:and the inspection tesoutcgs should be :eallocatgd;4
- To updéte the inspection procedure, the required risk of
inspection must be recalculated based on the new estimates of the
dist:ibution‘ of EC3 equigment,‘"new estimates on the cost cf
ccmpiiance and actual data on-the’pénalty amounts assessed. This
:eqﬁi:éd‘ risk of inspection ' is then adjusted as before for
noneconomic factors. Finally, this adjustad réqui:ed risk cof
inspection is readjusted again to account for the second vaﬁiaﬁce
(the variance between expected and actual levels of ccmpliande due
to estimation error in the noneccnomic factcrs). Using these
£inal adjusted required risks of inspection, new inspectidn
efficiencies are calculated and the computer zodel is rerun tc
reallocate inspecticn resources to target groups. ‘ '

las discussed in Chapter IV, two types of insgections wera con-

~sidered ~— a transiormer inspection and a Jjecizt inspection. - It
was estimated that &the &ost of a joint inscection would be 130
cercent of the cost of a transformer inspecticn.

o~
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The following proceddre‘can be used to update the inspec-.

'ftion‘component of the enforcemeht’st:ategy.

 STEP 1: Recompute the average number of

transformers and capacitors per plant in each
target group using the data gathered in the
lnspectzons. ‘ -

'STEP 2: Using the new' estimates of cost of
compliance and the average amount of the
penalties actually assessed, recompute the
required risk of .inspection necessary to make
the target group members economically prefer
compliance with the ©PCB - disposal regula--
tions.l - - : : ,

STEP 3: Adjust the reduired risk of inspec- . .
tion for each target group for the non-
economic factors as was done in. the ‘initial
strategy.z :

STEP 4: Compute the variance between ex—
pected. versus actual effectiveness due to
estimation.error in the ncneccnomic factors.3

' lsee Appendix C for a detailed =x::lar~atz.on of the caliculation of
~ this requirad risk of inspection. ‘ » ; N -

25ee Appendix D.

3as explained previcusly, to compute this variance:

e i -

Compare this new adjusted required risk of izspection to
the actual inspection rate. Praject tke expected
effectiveness of inspecticns for each target group by
dividing the ackual rate of inspection bty the ac.justed

required risk calculated in Step 3.

Subtract the ac+ual measure o0f effectiveness from the
expected effectiveness of inspections. This difference
represents the variance due to improper adjustment for
ncneconcmic factors. ‘
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STEP S5:r If the vwariance due to noneconomic

factors. is relatively ' small, adjust the

. required risk of Lnspectlon bv multiplying
o th;s risk by one plus the variance.

STEP 6: Recompute inspection efficiencies
using  the new adjusted required risks of
. ~inspection and the revised estimates of the
.+ . number of transformers and capacitors per .
' plant for each target group.2 . -

STEP 7: Run the computer model to reallocate
the available inspecticon resources given the
new inspection efficiencies and the relative
costs of joint and transformer inspections.3

;\Steps/l,th:ough.3, 6, and 7 in#olve updating caiculekions already
perfctmed to arrive at the recommended inspection ccmgonent and
are described in the previous chapters ahd the Appendices. Steps
-4 and 5, however, are unique to the updatlng procedu:e and an
'example will help cla:xfy theSe steps.. |

Assume that redomputing the Aadjusted fequi:ed ‘risk of
“lnsnectzon given the new cost of compliance and assessed -enalt

‘ylelds an adjusted required risk of inspection of 4 percsnt. If
the target grcun s actual rate of inspection was 3 percent, EPA
would expect their inspections to be 75 gercent efifective (3
‘percent divided by 4 percent); that is, 75 percent of the P2C3's

1533 the expected effectiveness of the Lnspectzcns is not rela-

tively close to the industry or sector's measure of overall

effect 1veness, the assumptions concerning the economic and/or

noneccnomic factors affecting the decision to comply may bLe

inaccurats. Discussions with insgectors and industzy representa-—

tzves should be held to dete:mlne tae accuracy of tiesa assuag-
ons ‘

25ee Anpendlx D.

3see Appendix I for a descripticn of this computer mcdel.



removed from service in this ‘target group were disposed of.

properly. If the measure of actual effectiveness discussed above
was 65 percent for this target group, they did not perform as well
as expected.- The variance due to improperly accounting for

- noneconcmic factors is, therefore, 10 percent.

To alter the adjusted required risk of inspection the

risk is multiplied by - one plus the varian‘ce.‘ Thus, the new

‘requ:.*ed risk of inspection is 4.4 pe:cent (4 pe:cent multiplied

by 1.10). This rate J.s then used to recalculate mspect-on'

efflcz.encz.es as discussed m Chapter IV and Anpend:.x D.

| Wh:.le this adjustment J.s reasonable if the variance due
to nonecsnomic factors: is small, it should not be used if the
‘expec;ed and ac-tua'? effectiveness measures are very differént.‘ If
the: measures differ significantly, the assumpticns_.unde:la‘?ing the
computation of required inspection rates should be ;nvestiégated.

. INFCRMATION FOR UPDATING
THE ENPORCEHENT STRATEGY

Updating the enforcement strategy reguries that new
Lnfor:matzon Be gatiered £from inspections and ctler sources. The

‘new information likely to be ava:.lable to E:PA can ‘be catsgorized
as follcews: '

- 1. Updated econcmic mformat_on on the cost of

o compliance, the amount of the penalties
assessed for nonccmpliance and the available
EPA resources. This information 1is gathered
by EPA and basad on changes in current
‘conditicns such as the permitting of an
incinerator, - alterations in the penalty
colicy, and changes in the  Cffice of
Enforcement's budget £for PC3 enforcement.

AT g e, mprrae s ey



2. ECB quantxty data gathe:ed in the field.
This information comes from the EPA inspec-—
- tion pregram and the .RCRA manifest reporting
system which -requires all" chemical waste
landfills (CWLF's), incinerators and waste
handlers to report on the hazardous wastes
transported,‘treated or disposed each year.

The ﬁu‘st cat:ego:y oﬁ :.nfomat:.on will enable EPA to
reassaess the economic tr:adeoffs of compliance versus ncncomplx-
ance. The second categor:y of mformatzon will allow EPA to set up
a t’ack‘mg system for PCB transformers and K capacitors and to
better estimate the amount of PC3 equipment z.n each sector and
‘industry., as well as when- th:.s. equ:.pmen‘: is lJ.kely to be ':etzred..
cgether this information can be used to measure the overall effec~
tiveness of the enforcement strategy and to medify the ,sgaT‘:Eg‘y.'

' The dat'é. which. shdgld be gathered during an inspecticn‘-.
and the data available from the manifest reporting system are
described below. Exhibit V=1 details the data recuired to ug':da‘te‘
the enforcement étraéegy, the source of the data and the Office or
| personnel who should be responsibl'e for collecting tais data. '

Inspection Data

‘ The EPA inspector is' in the unique position of being
. able to physically verify the existing equipment in the plant.
Since the allocation of inspection rescurces relies heavily on an
estimate of the number of &transformers and capacitors in each
target. group's plants, it would be dJdesirable to update these
estimates, The Iinspector also may bte able &to infar f£rom the
plant’s records or f£rem physical inspecticn of a sample of the PC3
ecuipment, the age of the-PC3 equirment and hence, the likely date
of the equipment’s removal f:cm servica. The ‘ns._.ec‘.or will also



keep a record of the number and type of violations detected at
‘each plant. Thetefq:e;.at a minimum, the inspector should gather
the following information: | '

.. the number of PCB transformers and capac:.tors
in service in each plant,
- - the age of each transformer and capacitor in
e the plant 1 and :
o | the number and type of violations detected
: - :

N As discussed 'above, the inspectors' views of the plant manager's
~awareness of the PCB regulations and other qualitative data are
also useful when updating the enforcement stratsgy.

Manifest Reporting System

" T™e manifest _ fepc:ting 'syst'em” will require all
‘generators, t:ensporters and disposers of hazardous waste to
' repert on %the amount, tyse and scurce of hazardous waste handled
each year. This system is designed . to track all hazardous wastes
and hence, to detect violaticns by checkmg for discrepancies in
the data. - This system will allow EPA to. keep a record of all
BCB's dispcsed of ptone:ly in CWLf's cr mc-nerato:s by each
target group. ‘ .

l’"‘ae law dces not require that age be reported. .If these data are
unavailable, the iaspector should estimate the age distribution of
the transformers and capacitors in the plant or, at a rinimum, the
average age of all PC3 transformers and the average age of all =C2
capacitors ia tae plant. ‘ -
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INFORMATION FOR UPDATING
THE ENFORCEMENT STRATEGY

' OPPICE/PERSONNEL
- RESPONSIBLE FOR -

of violations

'PCB's disposed of

lInspections will be the source of
startup of the RACRA system.

RCRA Manifest:

Enforcement

INFORMATION‘ o SOURCE COLLECTING INPORMATION
Average number of . - Inspections: - Eéﬂ.znséectors
PCB transformers. ' ' . o
and capacitors. per :
. Plant ‘ .
'Age 5istribution Inspectzbns " EPA Inspectors
of PCB equipment - - :
‘Number and tvpe Inspections _'EéA.Inspectors

Qffice of Hazarddus

properly . Reporting Systeml Wastes _ B
Cost of compliance Estimétes by EPA Office of .
o - or EPA Contractors Enforcsment

Cost of inspections Office of Office of 7

1 Enforcement Enforceanent ‘
- e . ¢ —
Amocunt of , Office cf Cffice of
penalties assessad Enforcement Enforcement
E2A résources‘ Office of Office of

— Enforcement

this informaticn pricr to the

V-



